Introduction
The need to localize soluble compounds autoradiographically at the ultrastructural level has been recognized for more than twenty years (7) . However, a satisfactory solution of this problem has yet to be found (8, 15) . Several investigators have recognized the advantages of cryohistochemistry and have developed autoradiographic (ARG) techniques based on the use of cryostat sections (1, 5, 20, 24, 26 frozen in liquefied propane, and cryostat sectioned. The resulting higher yield ofradioactivity (85%) on the seciion was confirmed by a radiation counter.
The retention rate was approximately 20% greater than that of conventional sections.
Developed silver grains were found on synaptic vesides and mitochondria in the polymorphic layer of the dentate gyms.
In this report we will also discuss the problems associated with cryostat sectioning of fresh tissues, the concept of ARG resolution, 
Materials and Methods
The NSA technique involves the following steps: Each method was followed by floating on water for 30 5cc, photographic fixer for 2 mm, and again water, 3 times each for 1 mm. Finally the carrier was dried on a stand. The gold latensification and subsequent rinse steps were eliminated for regular development. Throughout the photopnocessing steps, the carrier must be floated with the section side upward ( Figure   le ). The steps of emulsion coating and developing were performed under a safe light (a Sakuna No. 6 filter on equivalent and 10-watt tungsten bulb at a distance of 1 meter or more).
Negative Staining.
The cnyostat sections on a carrier were floated once more on a 2.5% glutanaldehyde solution for 1 mm before staining.
A collodion-dipped copper grid with a drop of a 1-2% PTA and 0.5% ethylene glycol monomethyl ether solution was placed oven the section on the reverse side of the cannier. Excess P'FA was removed with a piece of filter 
Retention of Radioactivity
The retained radioactivity represented in the text and in Figure   2 was calculated relative to the activity in tissues labeled with T3. Figure 4 . Thaw-mount autoradiographs illuminated by brightfield (a) or darkfield (b) were each exposed for 7 days. Fresh slices labeled and fixed with tannic fixative were immersed into 25% and 50% sucrose solutions for one day successively, and frozen rapidly in liquefied propane before cryosectioning at -40#{176}C. Sakura NR-M2, Konidol-X developer, and methyl green pyronine stain were applied.
The clustered silver grains on the polymorphic layer (P) compare favorably with those on the granule cell (G) or molecular (M) layers. The grain density per unit area on the polymorphic layer is three times higherthan that on the other layers. Note: the size ofthe developed silver grains is approximately one third of those used for .1 Figure 5 . A low-power NSA of the granule cell layer of dentate gyrus was exposed for 2 months with the ultrafine grain process of Sakura NR-H2 emulsion. The ultra-cryosection was cut from the same tissue illustrated in Figure 4 and negatively stained with 2% PTA. Fine silver grains are scattered on the perikaryal area, especially on the synaptic area (S), and mitochondria (M), except for on the nucleus (N). Original magnification x 8700. Bar = 2 pm. Figure 6 . A low-power NSA of the polymorphic layer of dentate gyrus from the same tissue used for Figure 4 was exposed for 2 months with the regular process of Sakura NR-H2 emulsion. Note the randomly coiled silver grains on the relatively large synaptic area (arrowheads).
Details of the synaptic vesicles are not clearly seen at this low magnification.
Original magnification x 8200. Bar = 2 tm.
NEGATWE-STALNING
AUTORADIOGRAPHY 1089 represented as silver grains, was retained on the polymorphic layer of a cryosection ( Figure  4) but lost from the same layer of a section embedded in resin ( Figure  3 ).
Ultrastructural Preservation
Good 7) and Group II ( Figure  8 ). 6 ). 
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Negative Staining
The Figure  2 is obvious, since an organic solvent used in CEMA seems to remove T3 from the polymorphic layer ofa sec-tion embedded in resin ( Figure  3) . The densely packed silver grains appearing on the same layer of a cryo-autoradiography section ( Figure  4 ) provide morphological evidence of 20% greater radiochemical activity in cryo-processed tissues (Group I and II versus Group III and IV shown in Figure  2 ). These data suggest that the higher retention rate of radioactivity in cryosections is not only an average value but also expresses regional accumulations which may not be revealed by chemical methods.
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